Improved clonal and nonclonal growth of human, rat and bovine adrenocortical cells in culture.
This report describes the development of a culture system for long-term growth and cloning of human fetal adrenocortical cells. Optimal conditions for stimulating clonal growth were determined by testing the efficacy of horse serum (HS), fetal bovine serum (FBS), fibroblast growth factor (FGF), epidermal growth factor (EGF), fibronectin, and a combination of growth factors, UltroSer G, in stimulating growth from low density. Optimal conditions for clonal growth were achieved using fibronectin-coated dishes and DME/F12 medium with 10% FBS, 10% HS, 2% UltroSer G, and 100 ng/ml FGF or 100 pM EGF. Conditions for growth at clonal density were found to be optimal for growth of early passage, nonclonal cultures at higher densities. The improved growth conditions used for cloning were shown to allow continued long-term growth of nonclonal human adrenocortical cells without fibroblast overgrowth. All cells in cultures grown in HS, FBS, and UltroSer G had morphologic characteristics of adrenocortical cells, whereas cells grown in FBS only rapidly became overgrown with fibroblasts. Clonal and nonclonal early passage human adrenocortical cells had similar mitogenic responses to FGF and EGF. Whereas FGF, EGF, and UltroSer G showed similar stimulation of DNA synthesis and clonal growth in human adrenocortical cells and human adrenal gland fibroblasts, the tumor promoter 12-O-tetradecanoylphorbol-13-acetate stimulated growth only in adrenocortical cells and was strongly inhibitory to growth in fibroblasts. In both cell types, forskolin inhibited DNA synthesis. Human adrenocortical cell cultures were functional and synthesized cortisol, dehydroepiandrosterone, and dehydroepiandrosterone sulfate. The improved growth conditions for clonal growth of human adrenocortical cells also provided optimal conditions for long-term growth of cultured rat adrenocortical cells and increased the cloning efficiency of cultured bovine adrenocortical cells.